Evidence for dysregulation of dimethylarginine dimethylaminohydrolase I in chronic hypoxia-induced pulmonary hypertension.
Chronic hypoxia-induced pulmonary hypertension is associated with increased pulmonary expression of nitric oxide synthase (NOS) enzymes. Nevertheless, some reports have indicated decreased pulmonary production of NO in the disease. To address this paradox, we determined pulmonary concentrations of the endogenous NOS inhibitor asymmetric dimethylarginine (ADMA) in the hypoxia-induced pulmonary hypertension rat model. In addition, we determined whether dysregulation of the ADMA-metabolizing enzyme dimethylarginine dimethylaminohydrolase I (DDAH I) plays a role in this disease. Adult male rats were exposed for 1 week to either normoxia or hypoxia (10% oxygen). Lung tissues were used for Western blot analysis of endothelial NOS and DDAH I expression, measurement of lung NO and ADMA content, and in vitro assay of DDAH enzyme activity. Western blot analysis revealed a 1.9-fold increase in endothelial NOS protein and a 37% decrease in DDAH I protein in the lungs of hypoxia-exposed rats. Both pulmonary DDAH enzyme activity and NO content were significantly decreased in the hypoxic group (by 37% and 22%, respectively), but pulmonary ADMA concentrations were increased by 2.3-fold compared with the normoxic group. These data demonstrate that the rat chronic hypoxia-induced pulmonary hypertension model is associated with increased pulmonary concentrations of the NOS inhibitor ADMA. Moreover, pulmonary hypertensive rats exhibit reduced pulmonary expression and activity of the ADMA-metabolizing enzyme DDAH I. The decreased DDAH I and increased ADMA concentrations may therefore contribute to pulmonary hypertension via the competitive inhibition of pulmonary NOS enzymes.